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（a）肺がんに対する non-coplanar固定多門照射の beam arrangement
（b）肺がんに対する定位放射線治療の CT冠状断面上の線量分布
図３ 頭部定位放射線照射
（a）脳腫瘍に対する直線加速器を用いた small volume multiple arcs radiation therapy（SMART）におけるビームの軌道

















































（b）３-dimensional conformal radiation therapyのリニアックグラフィ。頭蓋底や頚髄を含めた照射野設定がなされている。
（c）放射線治療後７年のMRI，T２強調矢状断像。頚髄に放射線脊髄症による異常高信号域（矢頭）を認める。
a b c














析により systematic errorの標準偏差（∑）と random
errorの自乗平均平方根（σ）を求める。PTV-marginは，
set-up errorと organ motion errorのそれぞれにつき，









tematic errorの標準偏差（赤色の楕円），σrms ; random error
の自乗平均平方根
図６ 上咽頭腫瘍に対する強度変調放射線治療（intensity-modulated radiation therapy，IMRT）






















































図８ Image-guided adaptive radiation therapyの概念図
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Radiation therapy for cancer
-Technical innovation breaks new ground in treatment strategy-
Hitoshi Ikushima
Department of Radiation Therapy Technology, Institute of Health Biosciences, the University of Tokushima Graduate School,
Tokushima, Japan
SUMMARY
Technical innovation in radiation therapy symbolized by stereotactic irradiation, intensity-
modulated radiation therapy, image-guided radiation therapy, and brachytherapy using remote
controlled after-loading system made it possible to deliver ideally distributed radiation dose to the
target with great accuracy, while sparing the adjacent organs at risk. The high tumor control
ability led by new technology changed radiation therapy into effective and minimally invasive cancer
therapy. What we should mention specially for radiation therapy is to have become excellent
alternative to surgery for asymptomatic small brain tumors, part of early stage lung cancer or
metastatic lung cancer, and low-risk prostate cancer.
In locally advanced stage of cancer, randomized controlled trials established the chemoradia-
tion therapy as a standard treatment option for patients with head and neck cancer, lung cancer,
esophageal cancer, and gynecological cancer represented by uterine cervical cancer. Radiation therapy
has also important role in palliative care and oncologenic emergencies with consistently high response
rates.
Minimally invasive therapy will come to be emphasized its needs in the background of increased
tendency of elderly patients with cancer, and it shows us where the radiation therapy stands and
has to go toward. However, much more radiation therapy professions than the present Japanese
situation are indispensable to fully demonstrate ability inherent in highly-sophisticated radiation therapy
technology. Establishment of an education system for radiation oncologist, radiation therapy tech-
nologist, and medical physicists is our current most important issue.
Key words : intensity-modulated radiation therapy, image-guided radiation therapy, radiation therapy,
remote controlled after-loading system, stereotactic irradiation
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